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Abstract 
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Coffee is one of the most important commodities traded globally and consumed 
worldwide. The sensory cupping-test has been widely utilized to assess the coffee quality, but 
it requires experienced and trained panelists. Alternatively, many chemical approaches using 
instrumental analyses have been performed for the high quality coffee. However, the 
process for producing beverages from coffee cherries involves various steps (harvesting, 
processing-treatment, roasting, and brewing), which complicates the standardization of 
evaluation methods and setting of criteria.     
The quality of beverages (cup quality) is determined by hundreds of flavor and aroma 
compounds generated from the chemical compounds (metabolites) in green beans during 
roasting and brewing. The metabolites ultimately determine cup quality; thus, it is important 
to establish a criterion based on these metabolites. However, the number of studies on 
metabolites has been limited and the relationship between metabolites and cup quality 
remains to be investigated. The aim of this study is to identify the key metabolites associated 
with cup quality and determine their effects on cup quality. We performed non-targeted liquid 
chromatography-mass spectrometry (LC-MS)-based metabolic profiling, which enables the 
identification of compounds in relation to coffee quality, from diverse metabolites.       
We designed two experiments. The first experiment was conducted using green beans at 
four stages of maturity, which influences cup quality. Tryptophan (Trp) was identified as an 
immature-discriminating indicator based on ca. 3000 ion signals of LC-MS. The second 
experiment was performed using 36 varieties of green beans from Guatemala, which were 
graded by cupping scores (in accordance with the globally accepted standards of the Specialty 
Coffee Association of America). Trp was strongly correlated with low cupping scores and two 
isomers of organic acid-sugar conjugates  were strongly correlated with high cupping scores. 
One of the organic acid-sugar conjugates had a novel structure. We then clarified that in a 
thermal reaction, Trp generated indole and 3-methylindole that decreased cup quality. From a 
chemical point of view, Trp was considered as an indicator of the degree of maturity in this 
sample set, which affects cup quality. Moreover, we found that the organic acid-sugar 
conjugates are precursors of organic acid, which improves cup quality. 
In conclusion, through metabolic profiling of green beans, we identified the 
metabolites that affect for cup quality. These compounds can be used as objective 
chemistry-based standards for evaluating green coffee beans, and as indicators of 
technical processes for improving cup quality.
